Bacterial mutagenicity studies of DNA-intercalating aniline mustards: an insight into the mode of action of a novel class of anti-tumour drugs.
Bifunctional alkylating agents are reactive compounds which work by crosslinking DNA, but which have no special affinity for it. A series of acridine-linked aniline mustards of widely-varying alkylator reactivity (5-11), designed as DNA-directed alkylating agents, have been evaluated in various strains of Salmonella typhimurium with differing DNA repair capabilities to obtain information about their mechanism of action. The compounds showed greatly increased potency (determined as D37 values) compared with the corresponding untargeted mustards, in the repair-proficient strain TA1978+. All but the most unreactive mustards were considerably more potent (greater than 10-fold) in the corresponding repair-deficient strain TA98, indicating that DNA-crosslinking is the major cytotoxic mechanism. However, the mutagenic profile of the compounds in four Salmonella strains, particularly in the excision repair-deficient strains TA98 and TA100, suggest the compounds also form substantial levels of mutagenic monoadducts. The possibility that intercalative binding by the acridine chromophore provides an additional geometrical restraint on cross-linking by the mustard is an important facet of design which needs further study.